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~'This.invention. relatesitosthe manutacture of
derivatives:of chrysene:by:causing a:halogen:sub=. -

stitution product of the chrysene to react.with
a compound which contains at least one hydrogen

atom attached to: mtrogen and a.group capable (

of ‘being vatted

For ‘the. reaction w1th the halogen subst1
product ‘of ‘chrysene, 1for ‘instance 2= bromo-,
d1bromo-, or .2:8- d1chlorochrysene which ! may

contam other substituents-besides halogen; there i

may: be used 'various compounds contalmng at
least ‘one hydrogen atom ‘attached. to n1trogen
‘gnd 8- group. capable of beéing* Vatted and

‘desired; “niore “than’ oné ‘mole. of ‘the same’ or

different compounds ‘of ‘this’ kind may" ‘be: caused:

10 -Feact - s1multaneous1y or successavely “on

¢hrysene” conta,mmg “more - than onejhalogen
o

atom Compounds wmch contam at le,

ammo-anthra

are; for example, E

instance 1-amino-anthraquinéne a.nd 1= ammo-,.:'

_arylaminoanthraquinones, -amino-acylamino-an-

thraquinones; wherein the; acyl residues may be,

. “for instance, the Tresidue of an aliphatic, aro-
matic or heterogyclic acid, for instance carboxylic

acids, ' for --example  1-amino-4-benzoylamino- .

anthraquinone, 1~amino-5 - benzoylamino-an-

thraquinone, 1 - amino-5-benzoylamino-8-meth-
oxyanthraquinone, 1-aming-5:8-dibenzoylamino-

anthraquinone; 1~ ammo-anthraqu1nonoyl-am1—

‘ no—anthraqumone ‘amino-pyranthrones, amino--.

anthanthrones, aminoperylenequinones, .amino-

~dianthrones, -amino ~N-dihydro-anthraquinone- '
azines, amino-anthraq‘uindne-azines, aminobenz- -

pyrenequinones, ‘aminoflavanthrenes, a.m1nod1-

benzanthrones; ammo-anthraqumone derivatives 4g
in which the 1- ahd:9-positions are members of a
‘heterocyclic ring, for instan¢e amino-1:9-an-’

thrapyrimidines, -amino -:1:9 < anthrapyridones,
.amino-1:9-isothiazole-anthrones and.amino-1:9-
pyrazole-anthrones; -finally amino-anthraqui=

none derivatives in which two carbon atoms in" -

ortho-position to each’other are mémbers of -8
heterocyclic ring;system; for instance -amino-1:2-
anthraqumone acridones. -
may contain subst1tuents
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Vacylamlno ‘anthraqumones there may: also-: : be

D
~heating .the components together

All these compoumis,_ '
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N

In addmon to the: xa.bove mentloned amino-

diluent; :for . instance’ nitrobenzene, chloronaph-
thalene or amyl alcohol, preferably in-the pres- -
ence of a catalyst for msta,nce copper ‘or cop-
per compound, as: well as of an. acid -binding

“agent, for instance- anu‘yalka/h oarbonate, and/or

dehydrated ‘sodium! acetate;
The products of: the mventlon are especially -

B Valuable mtermedlate products for the manufac—

ture of dyestuffs. = 1
~ “The following. «examples 111ustrate the inven-

:tion, the parts (being by we;ght unless otherwise
- stated, and the rela.tlonshlp of .the parts. by vol-
- ume to parts by welghtqs ‘that which ex1sts be-
tweent the litre and the kﬂo :

8 bx;own‘- soiutlon -and- melt
Determmatmn of nitrogen:

a’solventior - -




shows that tms product is a di-(1’-anthraqui-
nonyl) -2 8-diaminochrysene of the formula

(o]
I

NH

H

[o]
|

|
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Example.2

10.3 parts of 2-bromochrysene made by mono-
brominating chrysene in nitrobenzene, 6 parts
of anhydrous sodium acetate, 7.5 parts of 1-ami-
no-anthraquinone and 1.6 parts of cuprous chlo-
ride are suspended in 145 parts of nitrobenzene
and the whole is heated for 20 hours at 190-200°
C. After cooling, the mixture is filtered and the
solid matter washed with nitrobenzene and ben-
zene and then extracted with boﬂing ‘hydro-
chloric acid of 1 per cent strength for purifica-
tion. Red needles are obtained in good yield;
they may be recrystallized from mtrobenzene and
then melt at 280-285° C. They color concen-
trated sulfuric acid brown. Analysis shows
them to be a 1’'- (anthraquinonyl) -2- ammo-

. chrysene of the formula

Ezxample 3

10.3 parts of 2-bromochrysene, made by mono-
brominating chrysene in nitrobenzene, 12 parts
of 1l-amino-4-benzoylamino-anthraquinone, 1,6-
parts of cuprous chloride and 6 parts of anhy-
drous sodium acetate are suspended in 145 parts
of nitrobenzene and the whole is stirred for 20
hours at a temperature of 190-200° C. After
cooling and filtering, the solid matter is washed

and extracted with boiling dilute hydrochloric

acid for removing copper compounds. This con-
densation product obtained in very good yield can
be recrystallized from nitrobenzene to form blue
needles which dissolve in concentrated sulfuric
acid to a brown-yellow solution, decompose at
340-350° C. and can be vatted with difficulty.
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The product is (4’-benzoylamino-anthraquin-
onyl-1’-) -2-aminochrysene of the formula
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o ‘ NH
. o éO—CeHs
"-“When 2-bromochrysene is condensed with 1-

‘amino-5-benzoylamino-anthraquinone there is
... -obtained

(5"~ benzoylamino - anthraquinonyl -
1’-) -2-aminochrysene, & brown crystalline pow-
der which dissolves in concentrated sulfuric acid
to a brown solution.

A similar product is obtained by using 2-
bromo-8-nitrochrysene instead of 2-bromochry-
sene.

Ezxample 4 .

18 parts of anhydrous sodium acetate and 18
parts of calcined sodium carbonate are together
heated to boiling with 480 parts of nitrobenzene
until 30 parts of nitrobenzene have distilled.
After cooling to 190-200° C. (oil bath tempera-
ture) - 23.2 parts of 2:8-dibromochrysene, 42
parts of 1-amino -4 - bénzoylamino- anthraqul-
none and 1.5 parts of ciiprous chloride. are added
and the whole is stirred at the said temperature
for 16 hours. It is then filtered ‘hot and the solid
‘matter is. washed with nitrobenzene, benzene
and alcohol and extracted with boiling dilute
hydrochloric acid for purification; it is filtered,
washed and dried. There is obtained in very
good yield (above 90 per cent) a blue powder
which colors concentrated sulfuric acid brown-
vellow, melts at above 460° C. and is vatted with
great difficulty. Analysis shows it to be di-(4'<
benzoyl -amino - 1’ - anthraquinonyl) -2:8- dlam-
inochrysene ‘of the formula

CsHi—CO—NH cll,

X

N

)

=]

..CeHs—CO—NH O
The same product is obtained by substitutmg
for the 2:8-dibromochrysene an eqmvalent quan-
tity of 2:8-dichlorochrysetie.” -
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'I‘he 2:84 dlbromochrysene used i thls mxam-
p1e~1s made.asfollows: .

-22.8 parts: of chrysene of meltmg pomt 251°
C. are’ suspended in 200 parts of nitrobenzene
and into the suspension there are dropped at a
temperature of 15-25°
3 hours 35 parts of bromine.
stirred first for 16 hours “at 25-30° C. and then
for 22 hours at 35-40° C. ;The 2:8-dibromo-
chrysene is by this time separated and may be
filtered after passage of air throughthe mixture

to remove hydrogen bromide. Itlis a; crystallme

powder which melts at 273-275° C.

The distillation of the m,trobenzene prescribed EE
15

‘in the first paragraph of this example is not nec-
essary when dry n1trobenzene 1s used.

Emmple 5 : s

‘4.5 parts of anhydrous sodlum acetate and 4.5 -
parts of calcined sodilim carbonate are heated’

to ‘boiling with 138 parts of nitrobenzene until
18 parts of nitrobenzene-have distilled. After
cooling to 190-200°-C. (temperature of the oil
bath) there are added 5.8 parts of 2:8-dibromo-
chrysene obtained:by_dibrominating chrysene in
nitrobenzene, 10.5 .parts of -1-amino-5-benzoyl-
amino-anthraquinone and 0.4 part of cuprous
chloride and .the whole'is 'stirred for 16 hours-at
the said temperature.. The 'mass is how- filtered
Hot.and" the ‘solid matter ‘s Washed with nitros
benzene, -nitrobenzene -is- distilled “from it by
steanm’ and-the remaining dyestuff: is “extracted

C. and in the course of
This mixture:is

(=)

20

25

30

with-boiling-dilute hydrochloric-acid: for' “further -

purxﬁcatwn filtered, -washed -and:-dried; - There
gré -obtained “in ‘very ‘good ‘yield’ brown-ohve’
rieedles “which- color ~concentrated - sulfunc acid
red-brown and*mels ‘at-above 460°C,  Analysis

35"

shows this compound to be di- (5’-benzoylam;n07 :

1'-anthraqu1nony1) -2 8- dlammochrysene of “the
formula e :

L Example b‘ :
3 8 parts of 2 8—d1bromochrysene madery di=

brommatmg ¢hrysene:in nitrobenzene, 7.5:parts.of .

1-amino-5-benzoylamino-8=methoxy:<:anthraqui-

" none,3partsof calcined sodium carbonste, 3partsof:
anhydrous sodium acetate and 0.3 part of:cuprous
chloride .are:-together :suspended in 42 :partstof -
nitrobenzene and:the whole is:Kept at:a tempera-
ture:of,490-200° C.:for:16:hiours.” ‘The mixture:is:
then:filtered hot, the solid;matter is:washed:with-

70.

w

o ;

3

nitrobenzene benzene iand: alcohol and: is puri- :

‘fled by extraction: with boiling dilute ‘hydro-
.<¢chlozic :acid.

- Small .brown-violet .prisms sare
obbainedﬂin +good yield;:ithey idiss6lve in
concentrzted ~Surfiric ‘acid o a brown solution
- ;caboabove460° C.. “Analysis showsithem
1-«(5y-benzoylam1no *:methoxy-1"-an-
-2:8- d1anﬂnochrysene of the for-

: NH—-QO——CAHs s

0 NE=CO—CiHs

' E'a:amzi'lefr e

11.6 parts of 2:8-dibromochrysene, 15.3 parts
of 1- ammo'4-methoxyanthraqumone, 9 parts of
anhydrous sodium ‘acetate; 9 parts. of calecined
sodium carbonate and 0.9 part of: cuprous chlo-
ride are together suspended in'200-parts of nitro- -
benzene -and the whole}is kept at a temperature
of 193-203° C. for 16 hours. ‘The mixture is then

. filtered hot, the solid matter is washed with ni-

trobenzene-and with' benzene and is ‘thén puri-

fied by extraction. ﬂrst with boiling dilute hydro- '

chloric acid and then-with boiling alcohol. : There
is obtained in very |good yield a green crystalline
powder soluble jin concentrated sulfuric acid to a

‘blue-violet -solution. ‘and: ‘having a melting point -

above 460° C. Analysis shows the compound to
be di- 4'-methoxy~1'-anthraqumonyl 2:8- diami-
nochrysene of the formula .




' - In like manner the following bodies.mdy be
made:r ) : ol

{1) Condensation product from 1 4 2 mol 1-amino-8-benzoylam”

- mol 2:8-dibromochrysene ino-anthraquinone; Brown
- _ to olive needles. Hz804

cone.; orange. " :

mol 4:4'-diamirio-1:1’-dian~

thrimide.. Black-blue pow-
der. H3SOy4 -cone.: green-

a

(2) Condensation product froin 142
“mol 2:&dibromophrysgne. .

: . Dblue, R

(3) Condensation product from 1 + 2 mol 1-amino-4-anilinoan-

mol 2:8-dibromoehrysene. thraquinone.  Blue-violet

needles. H380: cone.: blue.

(4) Condensation product from 1 4 2 mol 1-amino-3-(N)4-benz-

mol 2:8-dibromochrysene. - anthraquinone - acridone.

Green powder. HiSO4cone.:

) black-violet-grey. .

(5) Condensation product from 1 -+ 2 mol 1:4-diaminoanthraqui-

1hol 2:8-dibromochrysene. none. Blue-black powder,
H;804 cone.: blue.

Ezample 8 -

9 parts of anhydrous sodium  acetate and 9
parts of calcined sodium carbonate are heated
to boiling with 480 parts of nitrobenzene until 48
parts of nitrobenzene have. distilled. -After cool-
ing to 160-165° C., 23.2 parts of 2:8-dibromo-
chrysene obtained by dibrominating chrysene in
nitrobenzene, 21 parts of 1-amino-4-benzoylami-
no-anthraquinone, 0.75 part of cuprous chloride
are added and the mixture is stirred for 16 hours
at 160-165° C. It is now filtered hot, the solid
matter washed with nitrobenzene, benzene and
alcohol, and for purification extracted with boil~
ing dilute hydrochloric -acid. It is filtered,
washed and extracted several times with alcohol.
After recrystallization from «-chloronaphthalene
there is obtained a good yield of small blue
needles of the formula

o Br
|

NH—C O—CsHs
soluble in concentrated sulfuric acid to a green-

1sh yellow solufion which soon becomes brown-
olive and decomposes at 380° C.

Ezample 9

3 parts of anhydrous sodium acetate, 3 parts
of calcined sodium carbonate and 240 parts of
nitrobenzene are heated. to boiling until 30 parts
of nitrobenzene have distilled.  After cooling to
190-200° C., 12.9 parts of the product obtained
as described in Example 8, 6.9 parts of 1-amino-

10
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anthraguinonyl) - (4’-benzoylamino - 1’ - anthra-
quinonyl) -2:8-diaminochrysene of the formula

(') NEH—~CO0—C:H;

‘<' >
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5-benzoylamino-anthraquinone and 0.3 part of

cuprous chloride are added and the mixture is
stirred for 16 hours at the said temperature. It
is now filtered hot, the solid matter is washed
with nitrobenzene, benzene and alcoho], and then
purified by extraction with boiling dilute hydro-
chloric acid, filtered, washed with water and
dried. A brown-blue powder is thus obtained in
very good yield. It may be recrystallized from
a-chloronaphthalene; it decomposes at 434° C.
and colors concentrated sulfuric acid brown.
Analysis shows it to be a (5’-benzoylamino-1'-

65
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NE (l)
I
0
NH—C0—CsHs
Exzample 10

11 parts of a tetrabromochrysene, 28 parts of
1 - amino - 4 - benzoylamino - anthraquinone, 12
parts - of ‘calcined sodium carbonate, 12 parts
of. anhydrous sodium acetate and 1 part of
cuprous chloride are suspended in 480 parts of
nitrobenzene and the mixture is kept at 190-200°
C. for 16 hours. It is then filtered hot and the
solid matter extracted with boiling nitrobenzene,
then again filtered, washed and extracted with
boiling dilute hydrochloric acid to purify it.
There is thus obtained in good yield a black-
green powder which dissolves in concentrated
sulfuric acid to an olive-green solution; it
melts at above 460° C. and dyes cotton in a
red-brown vat grey-green tints.

If instead of 1-amino-4-benzoylamino-anthra-
quinone there is used 1-amino-5-benzoylamino-
anthraquinone one obtains a brownish black
product which dissolves in concentrated sulfuric
acid to an olive brown solution and decomposes
at above 460° C.

The tetrabromochrysene used in this example
may be made as follows: ’

45.6 parts of chrysene are suspended in 400
parts of nitrobenzene, some iodine is added and
in the course of 8 hours 280:parts of bromine are
added by drops at 15-25° C. The whole is then
stirred for 16 hours at 25-30° C. and then for
24 hours at 35-40° C., followed by one hour at
50-60° C, and finally one hour at 115-120° C.
By this time the product has separated and fil-
tered at 100° C., washed and dried. After two
recrystallisations from mnitrobenzene colorless
needles are obtained which melt at above 300°
C. and contain 59 per cent of bromine corre-
sponding with a tetrabromochrysene.

A similar brominated chrysene is obtained by
brominating dibromochrysene in a concentrated
sulfuric acid solution in the presence of iodine.

A product similar to:that described in para-
graph 1 of this example is obtained when a more
highly brominated chrysene is used which has
been made in the following manner:

36.8 parts of 2.8-dibromochrysene obtainable
by dibrominating chrysene in nitrobenzene are
suspended in 400 parts of nitrobenzene, some
iodine is added and there are added to the mix-
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tire by drops 10& parts of bromlne in-the .course:
of 8 hours at 20° C. -Stirring is first conducted:
for 16 hours at 25-30° C., whereupon the tem~
perature is raised by stages, namely 24 hours at
*36-40° C. and one hour: each-at 50-60° C., 115~
120° C. and 190° C. Affer cooling to 110° C., the
whole is filtered by suction and the solid matter
is washed, whereby white needles are obtained
which after recrystalhsatlon, from nitrobenzene
melt at 345°C

Emample 11

9 parts of anhydrous sodium acetate, 9 parts
of calcined sodium.carbonate;and 480 parts of
nitrobenzene are heated together .to boiling until
48 parts -of nitrobenzene have distilled. After
cooling to 160-165° C. there:are added 23.2 parts
of 2:8-dibromochrysene obtdined by dibrominat-
ing. chrysene in nitrobenzene, 20.6 parts of 1-
amine-5-benzoylamino-anthraquinone. and 0.75
part of cuprous chloride; and the mixture is

stirred for 16 hours at 160-165° C. ~After filter-.

" ing hot. the solid matter is; washed with nitro-
benzene, benzene and.alcohol and is extracted
with boiling dilute hydrochloric acid to purify
it, finally filtered;. washed and again extracted
with alcohol.
mula. ..

in good y1eldr ‘they
in concentrated ‘sulfuric. acid to a brown solu-
tion and melt at above 300°.C

éu”‘é‘ bobtaiin'ed

Ezample 1 2

1.5 parts of anhydrous serdlum aceta.te 1.5 parts
of calcined sodium carbonatel and 120 parts of
nitrobenzene are heated together to boiling un-
‘til 12 parts of nitrobenzene Have distilled.  After
cooling to 193-200° C.,.6.5: parts of the product

obtained as described in Example 11, 3.5 parts of 53 :

amino-5-benzoylamino-anthragquinhone and 0.15
part of cuprous chloride are added and the mix-
ture is stirred for 16.hours at. an external tem-
perature of 194-204° C.
solid matter is washed| with nitrobenzene, ben-

zene and alcohol and for purification extracted

‘with boiling dilute hydrochloric acid, filtered,
washed and again extracted with boiling alcohol.
There is obtained in.very good yield the di-(5’-

benzoylamino-1 -anthraquinonyl) -2:8 - diamino-
chrysene described in Example 5.

Examplf’/ 13
1.95 parts of 2:8- d1brom0chrysene, 3.85 parts

of 1-amino -5 - (para - methoxy-benzoylamino- ..

anthraquinone, 1.5 parts of anhydrous sodium

acetate; 1.5:paxts; of: calcined: sodium: carbonate
and:0.15] parti-ofi cuproiisschloride are: suspended
‘in:60c parts-of dry-nitrobenzene.and the mixfure

ig ‘stittred- for ‘I8-hours: at! a: temperature of: 193« T

Brown olive needles of the for- .

After filtering hot, the -

5

203%C.:: The mass:is, filtéred: hot:and the:solid:
matter ‘washed: with ‘nitrobenzene; benzene: and:
‘alcohol and extracted with boiling dilute Hydra.:
chloriciacid for:purification;. then: filtered;. washed

8 andi dried! " There:i§-obtained  ini:good: yield &
red browm:powden ef; the“ torrnulam ;
o NH—CO—-OLGR:‘;;
10 AL e
i
2
75 .

soluble in concentraated sulfuric acxd to a 'brown
solution. and melting at a temperature above
. 460° C.

E:cample 1 4

1.95 parts of 2:8- d1bromochrysene, 3.9 parts of
1 - amino-5-(para-chloro) -benzoylammo = an-
n thraquinone; 1.5 parts of ‘anhydrous sodium
" acetate, 1.5 parts of calcined: sodium. carbonate
and 0.15 part of cuprous ehloride are stispended
in 60 parts of dry nitrobenzene and the mix-
ture is stirred for 18 hours.at a temperature of
- 193-203° C. The mass is then filtered hot and
‘the solid matter washediwith nitrobenzene, ben-
zene and alcohol, . and “extracted with  boiling
dilute hydrochloric ac1d for purification; ‘it is
then filtered, washeds and. dried. There is ob-
tained in good y1e1dya dark brown powder of the
formula. .

40




6

soluble .in .concentrated sulfuric acid to a brown
solution and melting at a femperature above
460°.C! - e ’

. A similar- condensation product is obtained if
in place of the Il-amino-5-(para-chloro)-ben-
zoylamino-anthraquinone there is used 1-amino-
5-(ortho-chloro) -benzoylamino - anthraguinone
or 1-amino-5-(meta-chloro) -benzoylamino - an-
thraquinone, ’

" Ezample 15

3 parts of anhydrous sodium acetate, 3 parts
of calecined sodium carbonate and 96 parts of
nitrobenzene are together heated to boiling un-
til 12 parts of nitrobenzene have distilled. After
cooling to 193-203° C. (oil bath temperature) 3.9
parts of 2:8-dibromochrysene, 5.8 parts of 1-
amino-5-acetylamino-anthraquinone and 0.26
part of cuprous chloride are added and the whole
is stirred for 18 hours at the said temperature.
After hot filtration the solid matter is washed
with nitrobenzene, benzene and alcohol, and for
purification extracted with boiling .dilute hydro-
chloric acid and then filtered, washed and dried.
There are obtained in very good yield brown-olive
needles of the formula

]
I

NH—CO—CH:s

NH—-CO0—CHs

o)

which dissolve in concentrated sulfuric acid to
a red solution and melt at a temperature above
460° C. :

Example 16

15 parts of anhydrous sodium acetate, 1.5
parts of calcined sodium carbonate and 72 parts
of nitrobhenzene are together heated to boiling
until 12 parts of nitrobenzene are distilled. After
cooling to 190-200° C. (oil bath temperature)
there are added 1.95 parts of 2’8-dibromo-
chrysene, 2.6 parts of 5-amino-1:9-anthra-
pyrimidine and 0.15 part of cuprous chloride.
The whole is stirred for 24 hours at a tempera-
ture of 196-206° C. and then filtered hot. The
solid matter is washed with nitrobenzene, ben-
zene and alcohol, and for purification extracted
with boiling dilute hydrochloric acid, then fil-
tered, washed and- again extracted with boiling
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an . olive-brown crystalline powder - of the

formula

CH
7 X
ll\]IN

which colors concentrated sulfuric acid brown-
olive, melts at a temperature above 460° C. and
dyes cotton grey-green tints in a brown vat.

Example 17

3 parts of anhydrous sodium acetate, 3 parts
of calcined sodium carbonate and 120 parts of
nitrobenzene are heated together to boiling until
12 parts of nitrobenzene have distilled. After
cooling to 190-200° C., 3.86 parts of 2:8-dibro-
mochrysene, 5.7 parts of 4-amino-N-methyl-1:9-
anthrapyridone and 0.3 part of cuprous chloride
are added and the mass is stirred for 24 hours
at 196-206° C. After filtering hot the solid mat-
ter is washed and extracted with boiling dilute
hydrochloric acid for purification; it is then fil-
tered, washed and dried. A brown crystalline
powder of the formula

/CO
CH;—N EH

NH

is thus obtained in good yield; it colors concen-
trated sulfuric acid violet and melts at a tem-
perature above 460° C. Analysis shows it to be &

alcohol, There is obtained in very good yield 75 condensation product from 1 mol 2:3-dibromo-
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chrysene and 2 mols 4-amino-N-mebhyJ-1 9.-an—
’ t;hrapyndone :

Ea:ample 18

3 parts of calcmed sodmm\ canbonate,, 3» pa.rts
of, a,nhydrous sodium. acetate and:108. parts ofini-

trobenzene. are -together boued until 12 parts-of

- solution.

solublet! inf concentrated& sulfuric' Acid- to

The'.condensation ‘of l-mol 2:8- dlbromochry-

.sene with' 2 mols of l-a,mino-5 (2l’-anthraqum-

" nitfobenzene: have. distilled.. ~After. cooling. to,
193-203°.C,,. 3.86. parts of. 2~8-dibromochrysene, 5

7.6 parts of 1-ammo-5-cmnamoylamino—anthra_{
quinone -and. 0.3: part. of.. cuprous.. chloride are
added.and the. mixture s, stirred. at.the, said tem= .

perature for. 24 hours. .The. solid. matter. 1s - fil~
tered. hot, . washed.and-extracted: w1th boi]ing di=
Tite hydrochloric -acid for. purrﬁca.txon, then: fil~
tered; washed, andﬂextra,cted w1th~boﬂing;
Abrown powder oﬁtheiormu]a e

NH-— CO-—CH—— H—

is thus obtamed in. good y1e1d rwhiclr dissolves in
concentrated sulfuric acid.to. aTbrown,,somt.iom

“When.1:mol 2:8- dlbromochrysene i&condensed E

With 2.mols. 1-amino-5:8~pyridoylamino-anthra-
. .quinone:there: isrobtained\ an. ol1ve-brovmrp9wder
i oftheformula Sonhed - -

Icohol..

“onoyl) -amino-anthraqliinone yxelds
. powder of the fdrmula,

g Va;t*

€

which: colorst concentrated :sulfufie acid browns
red. andz dyesfcotton olive,-browmtints in & brown R

Emm:ole

47 parts of finely powdered amino-dibenzan- .
‘throne, 1.95 parts of 2:8-dibromochrysene, 1.5

parts-each of anhydrous sodium acetate and cal=
cined sodium ca.rbonate and 0 2 part of cuprous
chloride are suspended in;120!parts. of nitroben-~
zene and the mixture is” kept at a temperature -
of 208-212° C. for 22 houxs It is then filtered -

" hot and: the solid matter 15 washed with nitro- o
benzene, benzene and alcoholandextracted with .

dilute hydrochloric acid f_o,r,punﬁcatlon A black’

-~ powder:is- thus obtained in good iyield. It dis-
_ solves in. concentratéd. sulfuric.acid to a red-
violet solution. It melts at above 460° C. and .~

dyes cotton fast greenish grey tints in a blue vat-

Ea:ample 20~

9.7 parts of (4’-bhn2®larh1no anthraqumonyl) <
17:2-amino-8 -bromoohrysene ‘obtained "as de- -
seribed in Example 8,16.9 parts of -1-amino=4-
amlmo-anthraquinone/ 25" pa,rts of - anhydrous

. sodium acetate; 2.5 parts of cdlcined sodium car- -
" bonate and 0.3 part of cuprous chloride are sus-

pended in 120 parts of dry\nrtrobenzene and the
mixture ‘is stirred for 16 hours at a temperature
of 193-203° C. It is then ﬁltered hot:-and the

solid matter washed and extracted with boiling -
diliite: hydnoohloric'acxd, for purification: A: dark -

blugrpowder isréhtabied inivery: good: yield:which'
dissolvEs: inyconcenfrateds sulfuric acid: toa:dull
greenssolution: ; Analysis:shaws: this:product:to

B :»'75' be-a - (4’-benzoy1am1no-1’-anthraquinony1) (4=

a brown




8

anilino-1’-anthraquinenyl) -2:8- dlammochrysene
of the formula o :

Cqu—C O-—-NH

N
Y

Ea:ample 21

3.25 parts of (4’-benzoylamino-anthraquino-
nyl) -1’:2-amino-8-bromochrysene, made as de-
scribed in Example 8, 1.8 parts of 4-amino-2-
(N) 1-benzanthraquinone-acridone, 1.5 parts of
calcined sodium carbonate, 1.5 parts of anhy-
drous sodium acetate and 0.15 part of cuprous
chloride are suspended in 70 parts of dry nitro-
benzene and the mixture is kept at a temperature
of 196-206° C. for 24 hours. It is then filtered
"hot and the solid matter is washed with nitro~
benzene, benzene and alcohol, and purified by
extraction with boiling dilute hydrochloric acid.
A blue powder of the formula

 NE—CO—C:H;

is thus obtained in good yield which dissolves
in concentrated sulfuric acid solution which is
at first red-brown and then olive-brown; it melts
at above 460° C. and dyes cotton green in an olive
vat.
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- What we'¢laim is: -

1. A process for the manufacture of derlva—

tives of chrysene,  which comprises causing a
halogen substituted product of chrysene fo react
with " a- compound capable of being vatted and
containing :at least three condensed six-mem-
bered carbon rings and at least one hydrogen
atom ‘attached to nitrogen, as well as at’ least;
one carbonyl group whose carbon atom is a mem-,
ber ‘of a sm-member ring.
" 2. A’ process for- the ma,nufacture of derlva.-'
tives of chrysene, which comprises causing a
chhalogen substltuted product of chrysene to re-
act with a compound capable of being vatted
and - contammg at least three condensed six=
membered ‘carbon rmgs ‘and at least one hydro—
gen atom attached to mnitrogen, as well as at
least one carbony! group whose carbon atom is
a member of a six-membered ring.

3. A process for the manufacture of deriva-
tives of chrysene, which: comprises causing a
2:8-dihalogen substituted product of .chrysene to
react with a compound capable of being vatted

and containing at least three condensed six-

membered carbon rings and at least one hydro-
gen atom attached to nitrogen, as well as at
least one carbonyl group whose carbon. atom is
a member of a six-membered ring. : :

4. A process for the manufacture of ‘deriva-

. tives of chrysene, which comprises causing 2:8-

dibromo-chrysene to react with a compound ca-
pable of being vatted and containing at least
three condensed six-membered carbon-rings and
at least one hydrogen atom attached to nitro-
gen, as well as at least one carbonyl group whose
atom is a member of a six-membered ring.

5. A process for the manufacture of deriva-
tives of chrysene, which comprises:causing 1 mol
of 2:8-dibromo-chrysene to react with two mols
of a compound capable of being vatted and con-
taining at least three condensed six-membered
carbon rings and at least one hydrogen atom
attached to nitrogen, as well as at least one
carbonyl group ‘whose: carbon atom isa member
of a six-membered ring:

" 6. Process for the manufacture of derivatives
of chrysene ‘comprising’ causing '1 mol of 2:8-
dibromo-chrysene to react with 2~ mols of an
amino-acylamino-anthraquinone. -/

7. Process for the manufacture of a derivatlve
of chrysene, comprising. causing 1 mol of 2:8-
dibromo-chrysene to react with 2 mols of 1-
amino-5-benzoylamino-anthraquinone.

8. Process for the manufacture of a derivative
of chrysene, comprising causing 1. mol of 2:8-
dibromo-chrysene to react with 2 mols of 1-
amino-4-benzoylamino-anthraquinone.

9. Process for the manufacture of a derivative
of chrysene, comprising causing 1 -mol of 2:8-
dibromo-chrysene to react withil mol of 1-amino-

5-benzoylamino-anthraquinone and 1 mol of 1-
amino-4-benzoylamino-anthraquinone.

10. Chrysene derlvatives of. the formula
(R1—NH) »—R—NH—R;: wherein R stands for a
chrysene radical, R: and Rz each represents a
radical of a compound  capable of being vatfed
and containing at least three condensed six-
membered carbon rings ahd at least one carbonyl
group whose carbon atom is a member of a six-
membered carbon ring, and 7n represents an
integer selected from the group consisting of 1,
2and 3. )

11. Chrysene derivatives of the formula
R1—NH—R-—NH—R2 wherein R stands for a
chrysene radical, and Ri1 and Rg each represents
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a radical of a compound capable of being vatted 16.. The chrysene derivative of the formula
and containing at least three condensed - six- : : ’ : ) .
membered carbon rings and at least one car-:.
bony! group whose carbon atom is a member of -
a six-membered carbon ring. 5
12. Chrysene derivatives of the formula
Ri—NH—-R—NH—R:2 wherein R stands for a
chrysene radical, and Ri1 and-Rz each represents
a radical of an acylaminoanthraquinone.
13. Chrysene derivatives of the general formula 10

NH—acyl o : :  ; . |

B
ooz

g9  17. The chrysene derivative of the formula

o o

14. Chrysene derivatives of the general formula

. NH— NE—acyl : »
. C>_ acy‘ .~ 18. The chrysene derivative of the formula -

xm-co< >
=0 : .
15.  Chrysene derivatives of the general formuls
NH—acyl . . . ) ; :
0= 0 55 . "WALTER KERN. "
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